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^ "^M^^ ^^^m -H-^^fl -«J:£^fl at^^ 5]^ InGaAs/InGaAsP <y=;^V-f 1: ^JE^^S] 2:^^ 

S?!: ^A^^i ^7fl## <^1^«M InGaAs/InGaAsP "^^^^V-f #^2: 7l^<^ ^^^AS ^A^^^^ 

-y^^l-f^ ^^m} ^^Ji %l<^^i 4^7] ^^^] ^7fl^A^ SiNx4 Si02 1- ^1-^*1-31 InGaAs/InGaAs 
P "^^l-T-^ ^^^^ ^JrS.^ ^yW^S. ^<^a ^^^1^ InP<^li4 InGaAs InGaAsP # ^^Sj-'H 'y^^f-f #^ ° ^^iS]- 
^-f , ^o^7l ^^^fl ^7fl^ ^ tiJrS^l S7llf^# fj^SF 3,^^ •=>M^^ 7]^^M ^^t}3L ±^ ^ 

^ 7 

13:1 All 

£ 2^ CBE '^i^^^. <y=4-M: ^S^l 7fl^:E<=>lcf. 

]E 3^ ^ ""^^Sl ^^£.^S.<^]t\: 

£ 4^ S*^-?} t^^Bl^ ^^^el -dH^^^ ^^^a^ll- i4El-vfl^ IlEllS<ilnl-. 

£ 5^ 750 t^^^ ^^^eltb ^^^e] Al^ofl t(|^ «JlH7^^ ^^^-^-ll- ^^^^ ILn^^]t^. 

S. 6^ SiOz -SiN,2:^i-^ <='l-g-§H -a^^l-f 1: 7l:&Aj-oil ^« ^ i^H^^^j-l- -^^^ m7ll#5] if- i^El-vfl 

^Hai tijH^^ ^l-l- ^S.2\ ^^S. T^Bl-vfl ZLBfl^<^ltq-. 

£ 8^ SiOz -SiN^^^i- ^ StS^ ^7ll#5] ^^1-^ 750 °C<^^ W-f # 7l4ar^j-oflA^ 

^1^ ^^21 BHH7fl Sft- cg^^B^ X\7J.S:] f-^^ U^El-vfl Zt2fl^<=>14. 

£ 9^ Si02 SiN,^ tiJi^l ^711^ <=>1^«M -^^^V-fl: 7l^4l-o]l -fflH^^ ^Vl- ^7] ^ *> ^^^fl -ifti^l 

^ 7]^B\ ^AyW^ <=>1^*H "M^^ ^2:51 ^^21^5. ^j-'^'l^M §Vfe 13-^^ -^^^ ^711 
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MOCVD (metal -organic chemical vapor deposition) , MBE (molecular beam epitaxy) , CBE (chemical beam 
epitaxy) ^ '^^] 7}^] ^^^^ ^^^li ^^S]^ <='M^^ ^^1" ^^^^S. ^^o]^ fljH^^^ ^Tll ^> 



InGaAs/InGaAsP "^7.}^^ ^-f , 7]^$\ ^7ll^# oj^tt ^M^^ ^o^"^ 'Jap. J. Ap 

pi. Phys. Lett.. Vol. 29, pp. L961 -L963, 1990"^l^i ^A^S., ^^7] ^^]^ 7]^^ ''M^'S: ^^^'^^ S^fl 

^ofl Aj-^ojo] SiN.aT-HV^ "^J^^l-^^ ^^^iSI-l- ^7^^]f]^ ^7W^S.. SiOz^^^ "M^^ ^^^il- ^^]^}^ ^ 

zieiv-K Aj.71 f.eii7l^^ -^^^ S7llf^# <^l-g-*M ''M^^ 'S-'^'^lHS. -^^^ ^7W ^, -i 

§ S7flf^^ ol^*V<^ oj:^].^- ^;iAi^i. - o;[^ ^^^o] oj^t^ 



^J-71 ^ t^Sl ^^j*>7l 7]^^ Aj-A^V^^^:i_ -B-^4^7fl#-|: -g-§M InGaAs/InGaAsP <='M^^=^^ 

7W] 4€- ifflH^^^ ^^^m ^Ik ''M^^ 51<H^1. 4'-7l ^^^1 S7fl#^^ SiNx^> 

SiOzl: InGaAs/InGaAsP °<^^>^1: "i^^ StS^fl S7flf^^5. ■^<^J ^^^15] InP<^m- InGaAs InGaAs 

P ^ ^>-§-«M *<^^>^1:^ Aj-71 -^^^1 ^711^^ ^ titS^l S7flf'^ ol^*> o.^^^ 

oj:^>^^ 7l:&Aj-o11 ^Aj§^j7 4i^Al^6] ^^g^^ ^^^<:^ of^j-O.^.^^ ^^^^ ifflJE^^^ 

£ 2^ ^ ^^-^l 4-§-€ CBE "o^^^^ InGaAs/InGaAsP "^^^V-fl" ^^l" 47}^] 7]s§:-t ^'^^$4. 

£ 2^^ £^1*> 451- ^'=>1 «J:^^ S7llf'5] 4^71 "^f^-fl- ^^-#^5] 4£^fl ^7fl^^S. 

InP, InGaAs ^ InGaAsP (1 .25Q) <?] 4 7H AlHf - ^H1-«1-5i4. 

^ol^^^T^l-^ InP"^! InGaAsP(1.25Q) ^1"^ f^Aj-c] ofl ^l^:!;^! i^po]] ^7.} 7 nm ^^1^ InGaAs 

^ ^^Sl-H $i4. ^^1-^ ^1^^^ ^ol-^'Hl^iS] ^^H^^ 1550 nmO\]^ ^<f4-f # ^Hf- 44Ml5i4. 

l7flf^AS.^ PECVD^i-'^^s. ^^^1-^ SiOz^ SiN^^i-^i-<^l ^l-g-sl5i4. 

^1^1 *t 27fl5l -^^^fl g7flf^4 3 7fl£] 45-^1 g7fl#5l ^^J^ # 67fl5l A] a7> $al^5i4. <^l-t 

A12 1: 4£^11 --^^^fl St^^^ aAl^V-oi, InP -SiOz, InP -SiN,, InGaAs -SiO 2 , InGaAs -SiN , . InGaAsP -SiO 2 
^ InGaAsP -SiN,cl4. ^^l"^ <^£i ^ ^l^>^l^i ^71^1- o]^^}c^ "fi^HlsU -^-^^ ^l-^^ ^l7^*> 

^ ^^^i^i r^i^l^sj^ ^^j^V^S^i *<^4^^5l m^7^^ ^^4:2- « ^1^^ ^«1H^4 «15L*M 
^<^15-1 ^^£1- <^<^4^1: ^€4£l- ^^^^^ «liii4S4. 

£ 3^ ^ ^^^4 ^^-^isi ^^«£<^14. 
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£ 3^1 4iJl. y^o] ^ ^^^6^ 5]«b "M^"^ ^^mi 7l^o)lA-l g7ll# a^Hl InGaAs/In 

GaAs ^M^^ TfllB^^S] ^2}-^ ^l^^^J^ 4^4 21-^^ 

(a) 5>?1-^^^J ^^1^ (CBE: Chemical Beam Epitaxy) <H1 InGaAs/InGaAsP -^J^;^}^!- 7l^A^^V^ (^eA 
100)3>; 

(b) #5}^4^7J^ S|-t}^7l^J^^3|-i^ (PECVD: Plasma Enhanced Chemical Deposition) •"o^^Rl: 7]^^^- -^^g 
^1 ^^^(SiOz.SiNx)^ ^ 4^ (^^200)31-; 

(c) ^71^1: o]-^t}o] 600°C ~ 800°C^l^i 4^ ~ 12-S-^ t^^sl*>^ 4^ (r^^i^aOO)^; 

(d) ^^^fl 4^]^}^ 4^ (^^^400) 

£ 4^ 8^^<y: <^e^ 1^-1 ^1^5] t^^s] 4€- ^^^-^^<^1^# i<^^4. 

£ 4^1 44\+ 44 ^<^1. ^£7> ^7>1V^^ ^^^^^l^^l ^7>4nl, ^-^JtV HV^^ll ^7fl#^ A] 2^1 cfl-sfl SiN ^ 

^7fl#oi Si02^7flf^i4 <^4^# ^^^il- ^^oM?^ '^oi=4^1- ^^^-!|«<^11: 3711 -^a^^J^ <y: ^ $14. 

^1-71 £ 4^ at> -^c^^^l- ^^^i£7> -^^^ ^7ll#5] ^"J: o^e^. lai-c^i ^7ll#^ ^^^1^ :a.<^ ^ 

4. 

SiN,^7fl#Sl InP4 7HV ^^^-^^<^11: <^J^^^'^ InGaAs4 7H'- %^^«<^11- ■^JA?14. <^14^ ^3] 
SiOz "^yW^ 4^ InGaAs7> 7}^ ^^^^^ll- ^A^f]JL InGaAsP7> 7}^ ^^^(>]^ "^^?14. 



£ 5^ 750 r-^l^i l^ial?!- Al^l:5l '^^]^ Al^ofl t^^ ^^^^ol^f. ^o^^^c-fl, ^oflAi o^^y^:^ ^^^i 

^1 S7fl# ^ -^^^11 S7fl^^l cfltv il#A^^ ^<^a«l-7ll ^^^jL ^^B^ -i^^e] Ai^T-si ^7H 44 <y=4 

^^Ai£7> ^7>4<^i ^^^-fl^oi^oi f^7f«v^ i<^§4. 44^i -y^^^-^s. <^f4^1-s. 7]^^ 
^iS. 41- «JlH7j-i: ?t7ll S443l^ -a-^^fl a7llf'3] ^ tiJrS^ ^711^51 ^^f- ^1*1 ^d^^}JL ^1?]- 



■f^^^fll■ ^7ll#^s. "^)=4^1-s. ^^J^ 7m^i <^j=4^ir "fflB^J^ ^^^^s. 4=711 Ai£^ ^H^H 

AlSEH ^4[Appl. Phys. Lett. Vol. 49, pp. 510 -512, 1986]. 

£ 6^ SiN,4 Si02 7> A^S. 4€- %t4^# ^^^^£1: -a-7l*>^ <^l-§-*H "^=4^1-3. 71 5^:^ ^^^^ 

S 4= oj:^^- ^H^^l- ^711 t}^ ^711 ^^51 £^£<^14. 

4^-71 S. 4 ^ £ 51: ^7]^ 44 SiN %^4^1:5l ^iH^^^ SiOz^^^l °o^4^1r^ ^A^^i^ 

4 3711 BjBi zi tiVi^fl ^7ilf^5i ^^.>ii 44 ^^^4. 44^i ^ ^^'gsl ^41- -§-W^ «J::£ 

^fl ^7ll## '^<^4^1r Si02 -SiN,^^^ <^l-i-^H ^^^^^ ^i^ 4^ ^A^^^^ ^711 ^ ^ 

-J 4^4 '^o^4^# W^l S7ll^^ ^1*1 Aj^^v^^^ ^ SX^ 41- ^tfls}- 
$14. 

£ 7 ^ £ 8^ 4^71 £ 6<H144 ^\^7\^]S. titS^ a7ll#<^l 44 InP, InGaAs ^ InGaAsP ttfl, SiO 2 -SiN^ 

i 2l?t ^ ^^oflA] o] lajl^^^ ;^|.<jl. £ 9,:>„^^ ^o]^ 4-4 ^01 «J-£^1 ^7llf^ ^ -R-^^fl ^711^^^ ^ SI 

^ ^t:fl 4<^1 m 44 1^3] ^£ ^ l^^a] ^l^>sl 44^fl ^<=>14. 

^J-71 £ 7 ^ £ 8<H14 ^ S1^<^1 SiO 2 -SiN^Sl -^^^ ^7llf^ ^^1-^5. ^4: ^ InP 4 InGaAsPf - StS^ ^711 

f^^s 4-§-4^ ^^71- inGaAsl- 4:e^1 ^711^^^ 4-§-4^ ^^Ji4 5^Jf ^ «^H7^3l 47> ^ 514. 
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^A^J:^^S. ^ ^^^^ «J:£^^^-i: ^JE^f ^7llf^4 -R-^^ S^fl^S] Al^-^ ^ o;i4. oj^Tll 

InP(SiN J -InGaAsP(SiO 2) <^1^*1-^ 4^7} S.^ ^1^> ^ ^^^el cfl^fl 7^1- ^ 

7^ ^Tfl ^4. 



•^l^oHl^i ^i^tV ^ «=^^51 <^<^^}-f# ^^^iS} 7]#ollAi ^^^11 g7fl# InGaAs/InGa 

AsP ^o^;^}-?-# 7^^^ 3:3!l-7> ^, InP 7l2VA^>^l InGaAs/InGaAsP ^} 

^2i$\ ^M^^ ^S^^ ^^^fl S7llf-^ <i^^e] 7-1^ o^^^i ^^^i^<^l7} 7}^?ti:i 

""M^^ 4>^51 S7ll#3il- ZL^o^ m7fl#£l ^7.]^ ^£ ^ t^is] Al;7].o. ^g^Aj^J 

<H ^t;,]-^!- 7mAj.oii tq-^ -^^^ ^jflf' -S^^ -i^^ellF^^-^l 4^ 

^ -^^^^ ^-atb InGaAs/InGaAsP ''M^^ ^ SX^. 



Stt, ^ ^^^^1 ^41- '^l-§-*>fe ^-f . SiN,^ SiOz^HV ^7ll# B^^H o>i^B]- tiJ:£^l ^7ll#5] f^^l- al-^o^ 

^ t^^ i^l^oj ^Ajo^l^ #2:*}o^ ^i^*}^A4, <^l£l«:^i^#^ Sfl^£]<^^i^ <^}^^ ^A<^M. ^ 

^^^1 7]^ ^^Y^ 7>^ 7.}B\^, ^ ^^^$] ^:iLS. «H i^l^-y ^^1^11- 

''Mn £^ cl-5.711 ^Al*v ^ 5J-§-^ t^^*>t:1-. t4B]-Ai, t:!-^ ^^ ^a] 

(57) ^'rS] 
^^^^ 1. 

InGaAs/InGaAsP 7l^^ ^^^^S. ifflH^^^ ^Tfl 'LV#7l ^tt ^^^fl ^71]^^ ^tt <y=;^}-f 1: 

^^^11 ^7W^^ SiN^4 SiOz 1: InGaAs/InGaAsP "^J^^V-t-I" ^^^^ ^^^1 g7flf^^S ^^^IS] 

InP, InGaAs InGaAsP^ ^>-§-*>*i "M^^ ^^^^ ^ffe ^-f , -^l^ ^^1^1 ^ «J:£^fl g7flf^l-^ ol-g-fT; 

^^1^^ <y=^l-?-# ^^^i^ 7l^<iA^ St<i InGaAs/InGaAsP "^^=^1-^ # 

H 3X^^^. "-^7] InP7mofl A^^^ SiNx^ SiOzl: ^^H^^ ^<^1^1^1^ ^^1^ 

S. 1- 7l#oflA-l -^^^ .Hjs^l ^7ll^ 2i^q S]?!: InGaAs/InGaAsP ''M^'^: ifflH^^^ 

^^^^^ 4. 

^^^^ l-^l $i<H^i. ^^71 <i1=^>-?-# i^EH^J ^^11 ^7llf^ ^ iLV^Sfl ^7ll#^ 6001C ~ 800t5] 

4* ~ I2M 5^ ^^i^S. ^^^iSl- 7l^iA^ -^^^1 -nk^^ ^^Hl 5]?!: InGa 

As/InGaAsP '^J=^l-fl: ^JlH^flS] ^at-^oT-'S. 
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^^^^Mi ^<>lAi_ ^^7] SiNx^l- SiOzl- "M^-^ 71 <5ii- oj-g-^i-o^ <y=;^l-f-# 7]^^] 
InGaAs/InGaAsP ^l^^^l-f^ ^i^fJ"'^. 
^^^T- 6. 

HI $i<=>1^i, ^^71 ^M^^ ^d^^i ^7flf^AS InP. InGaAs InGaAsP 5] vj-^^]]^ 

<^l-g-«M 'y^^l-^l- 7i^<^i ^Jf 31^^ 4^ ^^J^l?!^ 54 ^^lAs <a=^l-?-l- 7l#iAi ^ 

g7ll# ^^Hl 5]t!:InGaAs/InGaAsP ''M^'M: ifflH^jS] S^j-i^l-'^. 
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